TOOTHED  WHEELS OR GE^RS.
413
worm, as CD and AB, Fig. 229, show a different form and location of tooth, it is necessary to make the teeth of the worm-wheel different from those of a spur-gear, if there is to be contact between the worm and worm-wheel anywhere except in the plane EF} Fig. 229. This is accomplished in practice as follows: A duplicate of the worm is made of tool steel, and " flutes " are cut in it parallel to the axis, thus making it into a cutter, which is tempered. It is then mounted in a frame in the same relation to the worm-wheel that the worm is to have when they are finished and in position for working. The distance between centers, however, is somewhat greater, and is capable of being gradually reduced. Both are then rotated with the required velocity ratio by means of gearing properly arranged, and the cutter or "hob " is fed against the worm-wheel till the distance
between centers becomes the required value.   The teeth of the
FIG. 229                                              FIG. 230.
worm-wheel are "roughed out" before they are "bobbed." By the above method the worm is made to cut its own worm-wheel.* A more modern method is to use a taper hob, fed axially. The worm itself is milled, not turned, in many cases.
The worm may have the basic form corresponding to the root circle of the central plane of the wheel. This is known in America as the Hindley worm. It gives more teeth in simultaneous engagement than the ordinary cylindrical worm.
Fig. 230 represents part of the half section of a worm. If it is a single worm the thread A, in going once around, comes to
*This subject is fully treated in Unwin's "Elements of Machine Design," and in Brown and Sharpe's "Treatise on Gearing."